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Salivary glands exhibit a broad spectrum of diseases requir-
ing medical or surgical intervention. The diversity of the
diseases varies mainly with the localization of the glands.

Bacterial and viral infections, sialolithiasis, systemic diseases
such as Sjörgen syndrome and Mikulicz’s disease, granulo-
matous diseases such as tuberculosis and actinomycosis, cys-
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Özet: Submandibüler bez kitlelerinde ay›r›c› tan›

Amaç: Submandibüler üçgen kitlelerinin ayr›c› tan›s› klinisyen aç›-
s›ndan s›k›nt›l› olabilmektedir. Biz bu çal›flmam›zda, klini¤imize sub-
mandibüler bez kitlesi ile baflvuran hastalar›n klinik ve histopatolojik
bulgular›n› retrospektif olarak analiz ettik ve bulgular›m›z› günümüz
literatürü ile karfl›laflt›rd›k. 

Yöntem: Transervikal submandibüler bez eksizyonu yap›lan 64 has-
ta incelendi ve yafl, cinsiyet, ince i¤ne aspirasyon biyopsisi ve spesi-
men sonuçlar› aç›s›ndan de¤erlendirildi. 

Bulgular: Bu çal›flmaya 34 erkek (%53.1) ve 30 kad›n (%46.9) hasta
dahil edildi. Submandibüler üçgen kitleleri; tümöral ve tümöral ola-
mayan lezyonlar olarak ikiye ayr›ld›. 15 hastada primer epitelyal sub-
mandibüler bez neoplazm› mevcuttu, bu kitlelerden 10 tanesi (%66.7)
benigndi. Benign olanlar›n hepsi plemorfik adenomdu, hastalar›n or-
talama yafl› 30.8 iken, erkek/kad›n oran› ise 1:2.33 idi. Kitlelerden 5
tanesi (%33.3) ise maligndi. Malign olanlar›n ortalama yafl› 55 idi. 37
(%57.8) hastada sialolitasise ba¤l› kronik sialadenit mevcuttu, 1 hasta-
da (%1.6) akut sialadenit, 2 hastada (%3.1) granülomatöz sialadenit, 2
hastada (%3.1) reaktif servikal lenfadenopati mevcuttu. 5 hastada
(%7.8) ise kistik lezyon eksizyonu yap›ld›. Ultrasonografi ve ince i¤-
ne aspirasyon sitolojisi ay›r›c› tan›da en s›k kullan›lan tan›sal yöntem-
lerdi. Malignansi saptamada ince i¤ne aspirasyon sitolojisinin sensiti-
vitesi %60, spesifitesi %100 idi.

Sonuç: Submandibüler bezin primer eksizyonu, di¤er endikasyonlarla
karfl›laflt›r›ld›¤›nda nadirdir. Submandibüler bez eksizyonu en s›k nede-
ni semptomatik sialolitiasise ba¤l› kronik sialadenit olsa bile, bu bölge-
nin lezyonlar›n›n ay›r›c› tan›s›nda de¤iflik klinik antiteler göz önünde
bulundurulmal›d›r. 

Anahtar sözcükler: Submandibüler bez, submaksiller bez, tükürük
bezi tafl›, submandibüler bez neoplazm›, pleomorfik adenom, biyopsi,
ince i¤ne. 

Abstract

Objective: The differential diagnosis of submandibular triangle
swellings can be challenging to the clinician. In this study, we retro-
spectively analyzed clinical and histopathological characteristics of
these swellings referred to our clinic and integrated our results with
current literature in terms of various diagnostic aspects. 

Methods: A total number of 64 transcervical submandibular gland
extirpations were reviewed and evaluated regarding age, gender, fine-
needle aspiration biopsy and specimen reports. 

Results: This study comprised 34 male (53.1%) and 30 female (46.9%)
patients. We classified submandibular triangle swellings clinicopatholog-
ically as tumoral and non-tumoral lesions for better evaluation. We had
15 patients with primary epithelial submandibular gland neoplasm, 10
(66.7%) of them were benign cases, all of the benign cases were pleomor-
phic adenoma with a male to female ratio of 1:2.33 and a mean age of 30.8
years, 5 (33.3%) of them were malignant with a mean age of 55 years.
There were also 37(57.8%) patients with chronic sialadenitis associated
with sialolithasis, 1 (1.6%) had acute sialedenitis, 2 (3.1%) had granulo-
matous sialadenitis, 2 (3.1%) had reactive cervical lymphadenopathy and
5 (7.8%) were treated for cystic lesion removal. Ultrasonography and fine
needle aspiration cytology were our major diagnostic tools for differential
diagnosis. Our institution’s sensitivity of fine-needle aspiration cytology
for identifying malignancy was 60% and the specificity was 100%. 

Conclusion: Submandibular gland excision for primary lesions has rel-
atively low incidence compared with other surgical implications.
Although chronic sialadenitis caused by symptomatic sialolithiasisis the
most frequent indication for surgery, diverse clinical entities should be
ruled out for differential diagnosis of swellings of this region. 

Keywords: Submandibular gland, submaxillary gland, salivary gland
calculi, submandibular gland neoplasm, pleomorphic adenoma, biopsy,
fine-needle. 
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tic lesions and tumoral lesions can all be noted as miscella-
neous diseases affecting these glands. As tumors are most
frequent lesions of the parotid glands, sialolithiasis and
inflammatory diseases are common features of the sub-
mandibular glands.[1] The propensity of malignancy increas-
es as the size of the gland decreases, 25% of the parotid
gland neoplasms, 43% of the submandibular gland and 82%
of the minor salivary gland neoplasms are reported as malig-
nant in the literature.[2]

Plain radiographs, ultrasonography, conventional sialog-
raphy, sialoendoscopy, computed tomography (CT), mag-
netic resonance imagining (MRI), MRI sialography, digital
subtraction X-ray sialography and fine-needle aspiration
cytology (FNAC) may all be used for differential diagnosis
of the salivary gland lesions.[3,4] Ultrasonography, conven-
tional or transoral, combined with CT is the most preferred
modality for identifying sialoliths of the salivary glands.[5]

FNAC is recommended for neoplastic lesions and has a high
accuracy for determining malignancy.[6]

The aim of our study is to review our six-year clinical
experience with submandibular gland excision and discuss
our findings regarding differential diagnosis. We analyzed
patients according to their genders, histopathological
results, age intervals and complications and correlated our
results in the light of the current literature. 

Materials and Methods
In this retrospective study, we analyzed 63 patients undergo-
ing 64 transcervical submandibular gland extirpations
between January 2011 and December 2016 in our tertiary
center. We evaluated patients according to their age, gen-
der, preoperative assessment, fine-needle aspiration biopsy
results, specimen reports and complications after the sur-
gery. The ethics committee approval was taken from our
own institution’s ethics committee (No: 26/2017).

Histopathological, cytological diagnosis and TNM clas-
sification of submandibular gland neoplasms were based on
the World Health Organization (WHO) classification of
tumors: pathology & genetics, head and neck tumors (sali-
vary glands) for benign and malignant neoplasms. 7 We
used the statistical package SPSS (version 20.0) for statisti-
cal evaluation including χ2 test and a value of p<0.05 was
defined as statistical significance. 

Results
A total number of 64 submandibular gland excision patients,
34 males (53.1%) and 30 females (46.9%) were enrolled in

this study. The ages of the patients raged in between 1 to 75
years with a mean age of 37.5±16.65. Fifty-two percent of
the patients had right-sided mass, and fourty-eight percent
had left-sided mass. One patient was operated on both sides.
We classified submandibular lesions clinicopathologically as
tumoral and non-tumoral lesions (Fig. 1). Of the 15 (23.4%)
primary epithelial submandibular gland tumor patients,
there were 10 (66.7%) benign cases and 5 (33.3%) malig-
nant cases and our overall benign/malignant ratio was 2:1.
The median age for benign tumors was 30.8 years, for
malignant tumors was 55 years with an overall male to
female (M:F) of 1:2.75. We also had two male patients diag-
nosed as having non-Hodgkin lymphoma (NHL). Fourty-
seven patients (73.4%) had non-tumoral submandibular
gland lesions, 37 of them had (57.8%) chronic sialadenitis
associated with sialolithasis, 1 patient (1.6%) had acute siale-
denitis, 2 patients (3.1%) had granulomatous sialadenitis, 2
of them (3.1%) had reactive cervical lymphadenopathy and
5 patients (7.8%) were treated for cystic lesion removal. The
median age of 37 chronic sialadenitis associated with
sialolithasis patients was 39.6 years where 23 (62.2%) of
them were male and 14 (37.8%) of them were female with a
male to female (M:F) ratio of 1.6:1. Of the 5 cystic lesions, 2
had plunging ranula, 1 had benign lymphoepithelial cyst, 1
had epidermal keratinous cyst and 1 patient had salivary
duct cyst (Table 1). 

Ultrasonography was our first and major diagnostic tool
for evaluating submandibular gland (SG) diseases.
Sialolithiasis was detectable with ultrasonography in
82.14% patients and FNAC was performed on patients pre-
senting with SG mass. CT and MRI were used as supple-
mentary diagnostic tools for sialolithiasis, SG masses and
cysts. Painful recurrent swelling was the main complaint for
sialolithiasis and painless mass in the neck was the major
complaint for SG masses. 

Our correlation between fine-needle aspiration cytology
and final histopathological diagnosis is presented in Table
2. The sensitivity of FNAC for identifying malignacy was
60% and the specificity was 100%. Positive predictive value
(PPV) was 100% and negative predictive value (NPV) was
83.3%. Malignity prevalence was 33.3% and the overall
FNAC accuracy was 86.7%. 

Additional to submandibular gland excision, we per-
formed supraomohyoid neck dissection and functional neck
dissection for the malignant tumors. Our most common
postsurgical complication was temporary marginal
mandibular nerve palsy which developed in 3 (4.6%)
patients. Moreover, one (1.6%) patient with orocutaneous
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Fig. 1. Classification of submandibular gland lesions. 

fistulareoperated three months after surgery. One patient
was treated for neck abscess and one for sialocele after SG
excision. 

Discussion
Granulomatous lymphadenopathy caused by tuberculosis
and sarcoidosis, various cystic entities such as branchial cleft
cysts and ranula, primary neoplastic and metastatic tumors,
lymphomas, suppurativesialedenitis caused by sialolithiasis
should all be evaluated for the differential diagnosis of the
submandibular triangle swellings.[8,9] In this study, we classi-
fied submandibular gland diseases as tumoral and non-
tumoral lesions for better assessment (Fig. 1).

Chronic sialadenitis caused by symptomatic sialolithiasis
is the most commonly encountered indication for submaxil-
lectomy.[1,10] In our study, our sialolithiasis rate was 57.8%,
comprised of mainly male patients between 4th and 6th
decades of life. Our youngest sialolithiasis patient was a 14-
year-old male, the oldest one was a 58-year-old male and one
male patient was operated for bilateral sialolithiasis (2.7%).

The higher incidence of SG sialolitheasis between 3rd to 6th
decades of life is also mentioned in the literature which was
also consonant with our study’s results.[11,12] 80% to 90% of
salivary stones are formed in the submandibular glands
instead of parotid glands because of the anatomical proper-
ties of the Wharton duct and biochemical properties of sali-
va excreted by the glands.[12,13] The more viscous saliva of the
SG having higher pH and higher calcium concentration
compared with parotid gland (pH 6.5 vs pH 5.8) and the
longer course of the Wharton duct against gravity causing
stasis of the salivary flow lead to predisposition of the forma-
tion of stones.[12–14] Our M:F ratio was 1,6:1 demonstrating
male predilection in this study. Although there are conflict-
ing reports, the male predominance is a consensus on the SG
sialolithiasis.[11,12,15,16] Besides the general concept of no side
predilection in SG sialolithiasis, our sialolithiasis patients
showed a higher right-sided incidence (59.5% vs 40.5%)
which is also remarked in literature.[12,13,15] Our bilaterality
incidence was 2.7% which was in concordance with the lit-
erature.[12,13] Ultrasonography was our major diagnostic tool
to avoid radiation exposure.[4] Transoral and transcervical
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extirpation of the submandibular gland, intraoral excision of
the sialolith and sialoendoscopy are the general methods for
treating submandibular sialolithiasis, but in this study we
only included patients with transcervical extirpation. 

Pleomorphic adenoma was the most prevalent tumor
of our review and adenidcyctic carcinoma was the most
common malignant tumor which were all consistent with
the literature.[1,8] All of our patients presenting with SG
mass had fine-needle aspiration cytology before the final
operation. We had 10 pleomorphic adenoma patients
which were all diagnosed correctly with FNAC. Overall,
FNAC specified 86.7% correct diagnosis. Of our five pri-
mary malignant SG patients, one carcinoma ex-pleomor-

phic adenoma patient and one malignant mixt tumor
patient were misdiagnosed with FNAC and reported as
having pleomorphic adenoma. These two tumors are the
two different forms of malignant transformation of pleo-
morphic adenomas and repeated aspirations from different
areas of the mass should be performed in case of malignan-
cy suspicion for avoiding misdiagnosis. In our study, our
sensitivity of FNAC for malignant lesions was 60% and
our specificity was 100%. Despite wide range of outcomes
in the current literature, the specificity of FNAC of sali-
vary glands for identifying malignancy is predominantly
higher than the sensitivity which was also consistent with
our findings.[17,18]

Histopathological classification of
Gender

submandibular gland lesions Frequency Percentage in total Median age (range)* Male Female

Pleomorphic adenoma 10 15.6 30.8 (10–61) 3 (30%) 7 (70%)

Adenoid cystic carcinoma 2 3.1 42 (40–44) 1 (50%) 1 (50%)

Squamous cell carcinoma 1 1.6 75 0 1 (100%)

Malignant mixt tumor 1 1.6 60 0 1 (100%)

Carcinoma ex-pleomorphic adenoma 1 1.6 56 0 1 (100%)

Chronic sialadenitis associated with sialolithasis 37 57.8 39.6 (14–58) 23 (62.2%) 14 (37.8%)

Acute sialadenitis 1 1.6 1 1 (100%) 0

Granulomatous sialadenitis 2 3.1 14 (12–16) 1 (50%) 1 (50%)

Plunging ranula 2 3.1 13.5 (13–14) 0 2 (100%)

Salivary duct cyst 1 1.6 19 1 (100%) 0 (100%)

Epidermal keratinous cyst 1 1.6 18 1 (100%) 0

Benign lymphoepithelial cyst 1 1.6 63 1 (100%) 0

Non-Hodgkin lymphoma 2 3.1 64.5 (64–65) 2 (100%) 0

Reactive cervical lymphadenopathy 2 3.1 33 (29–37) 0 2 (100%)

Total 64 100 37.5±16.65 (1–75) 34 (53.1%) 30 (46.9%)

*Years.

Table 1. Histopathological classification of the submandibular gland lesions and their distribution according to frequency, median age, percentage and
gender. 

Histopathologically malignant Histopathologically benign

FNA malignant 3 (true positive) 0 (false positive) Positive predictive value 100%

FNA benign 2 (false negative) 10 (true negative) Negative predictive value 83.3%

Sensitivity 60% Specificity 100% Malignity prevalence (33.3%)

FNAC accuracy (86.7%) 

Total = 15

Table 2. Our institution’s correlation between fine needle aspiration cytology results and final histopathological diagnosis for primary epithelial sub-
mandibular gland neoplasms.
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Our malignancy rate was 33.3% in this study. Also, for
primary submandibular gland neoplasms, our M:F ratio was
1:2.75 demonstrating a female prominence. Our mean age
of patients with pleomorphic adenoma was 30.8 years and
with malignant tumors was 55 years. Our youngest pleo-
morphic adenoma patient was a 10-year-old female and the
oldest one was a 61-year-old female (Table 1).
Unfortunately, our study group for primary submandibular
gland neoplasms was too small to end up with any conclu-
sions, but our findings were consistent with the literature.
The malignancy rate of SG lesions varies from 40% to 70%
in miscellaneous studies demonstrating higher malignancy
rate compared with parotid lesions.[1,2,19] The female pre-
dominance for benign SG lesions and male predominance
for malignant lesions are also implied in various series.[19,20]

Besides sialolithiasis and neoplastic lesions, non-neoplas-
tic cystic lesions such as lymphoepithelial cysts, mucus
retention cysts and epidermal cysts should also be consid-
ered as differential diagnosis. Various neoplastic diseases
such as Warthin’s tumor, pleomorphic adenomas with cys-
tic degeneration, acinic cell carcinomas, mucoepidermoid
carcinomas, cystadenoma malignant mixed tumors and cys-
tadenocarcinomas may also demonstrate cystic changes and
may cause misinterpretation of FNAC.[21,22]

We also had two patients with granulomatous sialadeni-
tiscaused by tuberculosis. In addition to mycobacterial infec-
tions, ductal obstruction caused by calculi or carcinoma, sar-
coidosis, cat-scratch disease, tularemia, toxoplasmosis and
systemic diseases such as Wegener’s granulomatosis and
Crohn’s disease may also cause granulomatous sialadenitis
and should not be overlooked both by the clinician and the
pathologist.[23,24]

Two of our elderly male patients in their seventh decade
were diagnosed with non-Hodgkin lymphoma. Primary
haematolymphoid tumors of the salivary gland are rare neo-
plasms consisting mainly of B-cell NHLs. One of our
patients was diagnosed with diffuse large B-cell lymphoma
and the other with mantle cell lymphoma. The majority of
NHLs affect the parotid gland (75%), and the rest mainly
arise in the submandibular gland. Adjuvant chemoradiother-
apy is the treatment of choice for these patients where the
survival rate is lowest for diffuse large B-cell lymphoma.[25,26]

In this current study, all our patients diagnosed with
sialolithiasis and benign tumors had undergone trancervical
extirpation of the submandibular gland. Additional prophy-
lactic neck dissection had been performed on patients during
the surgery when FNAC indicated malignancy or after the
surgery when the final specimen report was malignant.

Patients received adjuvant radiotherapy and/or chemothera-
py by the oncologists. Due to the close relationship between
the gland and the lingual, hypoglossal and the marginal
mandibular branch of the facial nerve, facial artery, anterior
facial vein and lingual artery, meticulous care should be
taken during extirpation of the submandibular gland to avoid
complications such as transient or permanent paralysis of
marginal mandibular nerve, lingual nerve and hypoglossal
nerve, hematomas, seromas, salivary fistulas and sialoceles.[27]

Of our six patients with complications, 3 (4.7%) of them had
transient palsy of the mandibular branch of the facial nerve,
one patient (1.6%) with malignant lesion had permanent
paralysis of marginal mandibular nerve, one patient (1.6%)
who had undergone functional neck dissection developed
neck abscess, one patient (1.6%) with salivary fistula was re-
operated for fistula excision and developed transient margin-
al mandibular nerve palsy, one patient (1.6%) was treated for
sialocele. We didn’t have any complications considering lin-
gual or hypoglossal nerve. Our total complication rate was
9.4% which was in concordance with literature.[1,27]

Conclusion
In the 6-year retrospective study, we analyzed patients
undergoing transcervical excision of submandibular gland
according to their age, gender, FNAC findings, final speci-
men reports and surgical complications and discussed our
findings with the current literature. Chronic sialadenitis
caused by symptomatic sialolithiasiswas the most common
indication for gland surgery prevail among males in 4th and
6th decades of life, followed by pleomorphic adenoma of
the gland which was prevalent in females starting from the
2nd decade of life. Ultrasonography and FNAC were our
two major methods for diagnosis of gland lesions. We per-
formed FNAC before all neoplastic lesions and our FNAC
was 86.7%. Our high malignity rate (33.3%) of primary
tumors was consistent with current literature. Transient
palsy of the marginal mandibular nerve was the main com-
plication of our surgery. 

Conflict of Interest: No conflicts declared.
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